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1. Introduction out an IND application) most of which are unfortunately too

long and tedious to be helpful or encouraging.

This article provides “user friendly” help to get HIV/AIDS
vaccine scientists acquainted with the IND application
process? It is broken down into topical sections with a
guestion and answer format, and much of the more techni-
cal information and asid@shave been separated out into

Despite numerous government publications, review arti-
cles and book chapters,talks at conferences, and even
an international association of “regulatory affairs” consul-
tants®> what to do to get permission from the US FBA
to test a new drug or vaccine remains a mystery to most
academic scientists. Many investigators waste far too much
time before contacting the FDA because they worry the re-
guirements will be too onerous and others that do contact
the FDA get sent a ton of documents (to “help” in filling

4What does the author mean by the IND “process?” Process is a good
word to use in order to keep in mind that this is not like an exam where
someone (at the FDA) will give you a pass or a fail at some time and
- that is that; if you work with the FDA, they will work with you to help

1Some of these [1-3] are listed in bibliographic section with the Center you through the process. The IND process is analogous to being back in
for Biologics Evaluation and Research (CBER) and other website ad- grad school learning how to write a journal article. The process of writing
dresses [4-10] that give you all the government documents you need tothat first paper was painful. Remember when you gave your first draft
refer to in filing an IND. You are especially encouraged to get and read to your supervisor and every sentence got trashed. But, when you wrote
the chapter by Donna Chandler, Loris McVittie and Jeanne Novak (Chap- your second paper you borrowed some of the first introduction, used the
ter 6: “IND application submissions for vaccines: perspectives of IND write-ups of the materials and methods that were the same, and followed
reviewers”), in Paoletti and Mclnnes’ bookaccines: From Concept to the same format for results and discussion. It was easier the second time,

Clinic, from CRC Press. and it got easier the more papers you wrote. Well, the big pharmaceutical
2The Regulatory Affairs Professionals Society (RAPS), http://imww. companies have years of experience with IND applications. They have
raps.org/. entire departments to assemble the product description, manufacturing

3But, is there an alternative to working through the FDA? Some small processes, standard operating procedures (SOPs), lot-release tests, etc. into

biotech companies (with the rationale that everything is being done inside a familiar format. They plan all the necessary “IND-enabling” testing early
one US State) have chosen to do some limited human trials under the aegisn the pre-clinical stage of development; clearly, this shortens development
of their State regulatory board. They have hoped to quickly obtain some time considerably, and is obviously easier than writing something from
promising clinical data to facilitate further funding and speed eventual scratch. As an academic investigator, you do not have that alternative;
licensure. However, they have not really saved any time (this approach you are working from scratch. The consolation is that, if you intend to
has even seriously delayed or killed development in some cases). Frankly,stay in the vaccine field, getting your second IND will be much easier
the state boards just do not have the expertise in manufacturing andthan the first (because now you will have a template to work from)
clinical trials found at the FDA. Because the state boards do not hold and possibly more importantly, what you learn about product testing and
the investigators to high enough standards, those investigators get lulledmanufacturing may refocus your thinking about vaccine design in very
into thinking that they are taking a shortcut to performing studies that the pragmatic and useful ways.

FDA will accept. Only, later do they learn that their entire manufacturing  ®How you should view the advice in this article? The author used to
process may need to be changed, or that all of the clinical studies they havework for the FDA, so he knows about the IND process from the FDA
done must be repeated with properly manufactured material or redesignedperspective. If you are truly serious about getting a potential vaccine into
to get valid data. When they do finally come into the FDA with an IND clinical trials on your own (as opposed to through some large academic
application they may be back at square one with nothing to show for center or government clinical trials network, or with an experienced indus-
years of work! The message here is that you should not think of the try partner) you should use what is presented here only as an orientation,
FDA IND process as some troublesome obstacle and try to get around it. not as a complete do-it-yourself guide. You should get yourself a qualified
Rather, think of how you can use all the experience and expertise at the regulatory affairs consultant; there are lots of these people out there and
FDA to improve your manufacturing and product development processes. they have a professional organization that certifies them (see footnote 2).
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PHASEI —»  PHASEI —  PHASEII — BLA — PHASEIV

Safety; Safety; Safety; Data to support Safety;
Immunogenicity; Immunogenicity;  Immunogenicity; approval; Efficacy;
Dose ranging Efficacy Inspection Inspection;
Lot Release
T t T
Pre-IND meeting End of Phase II meeting Pre-BLA meeting
(to discuss): (to discuss): (to discuss):
Product; Animal safety & Phase I/II data; Clinical data summary
Immunogenicity; Efficacy trial protocol(s); (safety & efficacy);
Manufacturing; Rationale; Update on product, etc.;
Lot release criteria; Update on product, etc.; Outline of BLA
Phase I protocol Assay data

Fig. 1. Stages of clinical testing, review and regulation.

appendices and footnotes in an attempt to make it easier tosults of a good phase Il dose-ranging study are absolutely
digest. But enough introduction! The first and biggest mis- essential to setting up a good efficacy trfal.
take, that costs most investigators the most in development You should note that “safety” data is collected in all
time, is putting off starting the process of getting an IND. phases. To paraphrase the real estate agents’ saying, the three
So let us get to work. basic laws of the FDA are: safety! safety! and safety! Now,
you say that you know that your vaccine is safe. But many
basically safe products have unanticipated side affects (any
agent that is powerful enough to modify our physiology to
get some desired affect is powerful enough to produce unde-
» ) sired side affects). The FDA is, first of all, a consumer pro-
2.1. What are the critical stages in _ tection organizatior®. Your main job in writing your IND
vaccine development as the regulators see it? application is to provide the FDA with the all data and in-
formation that they need to evaluate the potential safety of
Look at Fig. 1. These are the stages of testing that your yoyr vaccine. Take special care to present all the data you
vaccine will have to go through before it can be licensed as haye that supports the safety of your product clearly and
a commercial product. This is a well-worn path; it has been completely. Explain it fully in the text of your submissions
developed over the course of years of development of many,do not just refer to articles in your reference list). Have
many products. The “phases” refer to different levels of clin- )| the appropriate pre-clinical toxicology studies performed
ical trials (product testing in human beings). The shorthand properly. If you convince the FDA people, from the very
description of these levels is that phase | is about demon'beginning, that you take their major concern (safety) seri-

strating “safety”, phase Il is about demonstrating “activity”, oysly, then they will be much, much more helpful to you as
and phase Il is about demonstrating “efficacy”. Generally, you go through the rest of the proceds.

phase | trials involve testing in tens of subjects, phase Il
in hundreds of subjects, and phase Il in thousands of sub-—_
jects® In addition to the safety data (without which the !t ‘_’VOU'S bea“at%edé/ o droP,deve'O_pmt?”‘ Ofﬁpé’tle”“a”y PSef‘f’r'_ AIDtSt

: S vaccine because the dose or immunization schedule was insufficient to
FDA will not let yqu .pUt your_ vaccme Into Iarger numbers generate what would have been an effective immune response if given
of people), there is information gained from each level of .o more time.
testing that is essential to setting up the next trial. The im- 8t has seen major expansions in its regulatory powers in direct re-
munogenicity data from the phase | trial should guide you sponse to past food safety scares and drug safety disasters (i.e. in 1906

as you decide on the doses to test in phase Il and the re-&fter Upton Sinclair's novel “The Jungle” frightened the public about
conditions in the meatpacking industry; in 1938 following the death of
more than 100 people from a poisonous “elixir of sulfanilamide”, and
in 1962 after Thalidomide deformed thousands of infants in Europe see
You may also need a GMP (manufacturing) consultant. In addition, you http://vm.cfsan.fda.gowird/historyl.html for more detail).
should plan on using qualified contractors (contract research organiza- ° The flip side of “safety first” is that, at least in the IND process, other
tions (CROs)) to perform many of the steps in product development and concerns, such as likelihood of efficacy, are less important to the FDA.
production. Using CROs is called outsourcing; even large pharmaceutical Of course, demonstrating efficacy is absolutely essential for licensure,
companies are doing more and more of this in their own product devel- but up until that point the FDA people will bend over backwards to not
opment (and many of these consultants and contractors network throughmake decisions on whether you can proceed based on their own personal
the Drug Information Association (DIA), http://www.diahome.org/). thoughts about whether your vaccine will work. This presents a new
6 Sometimes you will hear people talk about phase I/l or phase II/lll  and sometimes disorienting situation for you. The grant applications you
studies. These designations do not really make a lot of sense; often theyhave worked so hard to learn how to write have been judged on the
are used as a compromise when the IND sponsor (i.e. you) thinks their sophistication of the science and whether the studies proposed are likely
product is further along in development than the FDA people think. to be successful. Now a lot of you get upset when the FDA reviewers do

2. Theclinical testing stages of vaccine development


http://www.diahome.org/
http://vm.cfsan.fda.gov/{protect $
elax ~$}ird/history1.html

1264 S.Z. Shapiro/Vaccine 20 (2002) 1261-1280

3. The pre-IND mesting and time-consuming development effoffs The rest of this
article is to help you prepare for this meeting.

3.1. Must I fill out the IND application before | can

start getting help from the FDA? 3.2. How do | setup a pre-IND meeting for my vaccine?

No. Your first real interaction with the FDA should be a HIV/AIDS vaccine developers request a pre-IND meeting
pre-IND meeting. Notice in Fig. 1 that the pre-IND meeting by contacting the Division of Vaccines and Related Products
is one of three meetings that the FDA expects will occur Applications (DVRPA) in the Office of Vaccines Research
during the IND process (there will also be an end-of-phase Il and Review, Center for Biologics Evaluation and Research
meeting and a pre-Biologics License Application (pre-BLA) (CBER). A telephone conferené® call is then scheduled
meeting)° Please note that the FDA does not need this for within 60 days® These pre-IND meetings used to be
meeting to get information from you (you will be required face-to-face, but with everyone’s busy schedules and tech-
to give them all the information they need to satisfy their nical improvements in telephone conferencing they've been
regulatory concerns in your written IND submissions). This changed to telecons.
meeting is not a regulatory hurdle for you to pass (the FDA
will take no actions based on this meeting). Rather, it should 3.3 \What information does the FDA want from me

be viewed as a great opportunity for you to get specific aphout my vaccine before the pre-IND meeting? When do
advice from the FDA! before you proceed with costly  they need it?

n?t appear tg be irr]nprgssed Witrl: the sciﬁntific bt_eauty and Iikelydeficac(:jy After the meeting is scheduled you should submit your
of your vaccine; they ignore what you have written most proudly an . . .

instead wear you down with questions about safety. Well, they are actually pre-IND meeting matenalsf so that they are received at least
working hard at appearing to be unimpressed; that is part of how they & month before the meetintf. You should prepare these
stay impartial—and the law requires regulators to be impartial. You will

still have to convince the NIH reviewers (or private investors) of the and amendment is read carefully by at least three people, and important
possibility that your vaccine may work or you would not get the money questions are discussed by many more—and discussed, and discussed
to do the studies, but with the FDA concentrate on convincing them it until a consensus is arrived at. The thing is, that until this process is gone
is safe to try or you would not get permission to do the studies even if through, no single individual knows what everyone else is going to say;
you have got the money. You see the FDA has evolved its procedures so they really do not know whether a particular procedure or product will
in response to regulating industrial sponsors, not academic investigators.be acceptable or how long it will take to come to consensus (the guy
Regulatory powers have not come easily to the FDA, and while industry down the hall may be a stickler on something no one else in the world
has gradually acquiesced to all the safety regulations they will never is worried about; but he gets to put his word in). Everyone at the FDA
allow “some government bureaucrats” to tell them ahead of time what is worried that, no matter how clearly they state that something is only
will or would not work (and this is very appropriate—no amount of their opinion, you will regard their “opinion” as a “promise” of approval
hypothesizing will ever substitute for just doing a controlled trial. We all from the FDA. If you feel frustrated now, imagine how you would feel
know that some of the best experiments we have ever done were onesif you spent millions of dollars to do something the way someone at the
that other people told us would never work.). The attitude at the FDA has FDA told you it should be done and then submitted your IND, only to
basically become “as long as it is safe, people are free to spend their ownbe put on hold because someone else at the FDA thought differently, and
money on these studies even if we do not think it will work” and then their opinion prevailed. At least when the FDA gets back to you with
they rely on some business sense and money limitations to rein in the a consensus opinion on your submitted IND you can be relatively sure
less promising research. You will agree that this is far more pragmatic, they would not change the rules on you later. Now before your pre-IND
realistic and fair than having somebody try to second-guess nature. Someeting the FDA will meet to develop consensus on your product as you
just satisfy their concerns about safety. present it in your submitted pre-IND meeting materials; this will allow
10 0ther meetings also may occur around specific problems. For example, them to be very specific in their responses. So the pre-IND meeting is
you may request a meeting to resolve “clinical hold” issues, or the CBER actually your chance to get some clear answers from the FDA before
vaccine people may have you present some non-routine issues to theirgoing through all the work of putting together the IND application.
external Advisory Committee at any time during the development process. 12Most sponsors plan the crucial “IND-enabling” safety and immuno-
111f you have called or written the FDA (or cornered FDA people genicity studies (discussed in Section 4 of Appendix A), but do not ac-
at meetings) you may have been frustrated by the difficulty of getting tually have them performed until they are discussed with CBER in the
clear answers to questions of what will or will not be accepted. Many pre-IND meeting. In this way, they avoid having to repeat expensive bat-
there would really like to help you more, but they can not for very teries of GLP studies.

good reasons. First of all, the law prohibits them from giving you too 131 (301) 827-3070.

clear examples from previous INDs because you may recognize those *In-person meetings can still be requested to discuss “clinical holds”
products and that is all proprietary information. They guard proprietary and will be arranged for the other routine meetings.

information rigorously because if industry did not trust the FDA to keep 1°To understand how CBER schedules these meetings, see Section 3.
information private industry would be less willing to disclose information Meeting Management Goals at their “performance goals and procedures”,
to the FDA. Competent regulation would break down because there just website: http://www.fda.gov/cber/genadmin/pdufago111297.htm.

is not enough money for the FDA to go out and search industry’s books ®Usually, 10-15 FDA people will participate so you should submit 15
all the time—the system depends crucially on trust and confidentiality. full copies of the meeting materials to be sure that every one of them will
Secondly, many of the products that the FDA (especially CBER, the have a chance to read the material before the meeting. You want them all
Center for Biologics...) regulates are quite novel. Their regulation to have read your materials. Especially, you want them all to have read,
frequently requires new decisions on what is acceptable, and the FDA thought about, and discussed your specific questions ahead of time (they
is a “consensus” decision-making organization. Every IND application will have a “pre-meeting” to hammer out consensus on important issues).


http://www.fda.gov/cber/genadmin/pdufago111297.htm
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Table 1
Submission to the FDA: in requesting a pre-IND meeting
The pre-IND meeting materials will usually include:
1) Meeting agenda
) List of expected participants
3) Description of the product including scientific rationale and biochemical characterization
4) Summary of pre-clinical data with the proposed vaccine that support a clinical study including: (a) safety studies, and (b) activity studies
(e.g. immunogenicity studies, neutralization assays, and investigations in animal protection models)
(5) Previous human data relevant to the vaccine, if available
(6) Summary of the manufacturing process including: a flowchart, a description of the manufacturing process, a description of the source and

quality of starting materials, a description of in-process testing, and tentative lot-release specifications (description, identity, purity,

sterility, general safety, potency)

(@) Description of the manufacturing facility
(8) Proposed phase | clinical protocol and the clinical development plan
9) List of questions or issues for discussion (e.g. formulation issues, toxicology study design, use of a novel adjuvant, adequacy of

in-process or lot-release tests, trial design)

meeting materials carefully because this is what helps the

FDA prepare to help you. Table 1 is a list of what to include
in the pre-IND meeting materials you send to CBER before
the meeting.

Your written pre-IND meeting materials will generally be
30-50 pages long. What to include in your written meeting
materials is discussed in detail in Appendix A. You must read
this appendix (especially, Section A.4.1 in Appendix A on

pre-clinical safety studies which should help you understand

how the FDA looks differently at different types of vaccines).

Remember safety is key. First impressions are frequently
remembered better; absent supporting data may leave
FDA reviewers with a vague feeling that there is some
safety concern. It may take many IND amendment sub-
missions for you to dispel these feelings. Absent adverse
information may cause more delay than the “adverse”
data itself; it will delay the design and execution of ap-
propriate pre-clinical safety studies or may require clin-
ical protocols to be put on hold while they are rewritten
to examine new potential adverse events.

But first there are a few basic rules that you should apply to 4.
writing your pre-IND meeting materials:

1.

Then they can give you specific answers at your pre-IND meeting instea
of saying “we will have to get back to you on that” (which is what they
are likely to say if you suddenly raise new questions).

. Do not omit or hide (e.g. by burying it in a reference or

Prepare specific questions on everything you have doubts
about (you should even ask about the acceptability of
specific procedures, assays, protocols, etc. about which
you are pretty sure). It is important to fill up the time
of this meeting with questions to which you want the
answers because this is your best opportunity to get input
and information to facilitate the IND process for your
vaccine.

Do give them all of the information you want them to
consider in the submission itself. Remember, these are
busy people. They will read every page of IND submis-
sions because they have to make decisions on those, but
the pre-IND meeting is a favor to you. So make it easy for
them to get the information you need discussed. Rarely
do they have the time to go the 3—4 miles to the NIH cam-
pus library to look up references you cite for this meet- o ) )
ing; many of them may not even read articles you attach. 4 Some critical issuesin manufacturing
If you want something discussed put it in the main text
of your submission, present it clearly, and ask a specific
guestion about it.

There are some important general issues to focus your
attention on sooner rather than later. They are: (a) what is

. Be clear, complete and concise. Include a figure or two Meant by the terms “GLP” and “GMP”, (b) the importance

(or even three—as many as are needed), even if you thinkof manufacturing consistency to reproducibility in biological
all is clear from the text. Do not include a lot of unneces- Products, and (c) concerns about “cell substrates”.

sary material like certificates of analysis, SOPs, sample
Informed Consent Forms, or detailed subsidiary proto-
cols. While all that material is required in the IND ap-
plication, here it will only distract the CBER peoples’
attention from the important product development issues
you want discussed and discourage them from carefully
reading the rest of what you submit.

4.1. What is meant by GLP?

Before you get into writing your pre-IND meeting mate-
rials you will already have done a lot of research. Much of
what you have done is background and “proof of concept”
work that the FDA does not need to see. However, in Sec-
tion A.4 of Appendix A, there are some crucial pre-clinical
studies that must be submitted, and these must be performed
q according to what the government defines as “Good Labo-
ratory Practice”(GLP) (these “crucial” studies are the safety
and activity studies discussed in Appendix A, Section A.4).

“attached” document) supporting or adverse safety data.
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GLP is defined in 21 CFR 8§58 GLP involves more rig-  though some of these studies will need to be repeated later
orous record keeping than is standard in most research labowhen you have GMP production fully establish&d.
ratories, so you really must read these regulations. Actually, In some cases, the FDA may even allow you to do some
it is frequently advisable to have these routine pre-clinical limited phase | human studies with a very well character-
safety studies (e.g. systemic toxicology and local reacto- ized “almost GMP” produc£® However, simple economics
genicity, sterility, cell line characterization, endotoxin level) demands that only products made by GMP will get commer-
performed by a contract laboratory—a Contract Researchcialized, so the FDA only wants to license GMP products,
Organization (CRO)—that has performed many such stud- and thus that is what you must collect the ultimate safety and
ies, according to GLP standards, for submission to the FDA. efficacy data on. But if you can demonstrate by lot-release
tests that your “very good” laboratory-made vaccine pre-
4.2. So then what is GMP? pared by the same (albeit scaled-down) process, is of com-
parable purity, and structurally the same as the GMP product

Now, along with GLP you have probably also heard the thgn its “inherent” immunogenicity and any “inherent” tox.i—.
abbreviation GMP: this is also defined by the CFR (21 CFR Cities should be the same. Thus, pre-clinical and early clini-
§211). When you examine the regulations on these two cal s.tudles of§uch product will be reIevqnt and by “.brldglng"
“practices” you will notice that GMP addresses much more Studies and in phases Il and IIl studies you will collect
procedural and mechanical detail than you ever think about €nough safety and efficacy data on the GMP product for it
in your own lab. While GMP, of course, is based on “good to be licensed. Having _sald all thl_s about using “very good”
laboratory practice’, it really addresses how large lots of laboratory-made material for testing, you should not get the
product (lots large enough to be commercialized) are repro- Mpression that everyone in CBER agrees. You may expe-
ducibly made—this gets at the difference between experi- l€Nce some “concern” from some CBER attendees at your
menting and manufacturing. pre-IND meeting for not working with GMP material. Ifyoq

From reading the regulations, you know that to get your have the re_sour_ces_to_setup or contract out_GMI_D production,
vaccine licensed the FDA requires you to perform the and es_pemally if th|§ is not your only vaccine (i.e. you are
supporting clinical trials on the precise product you want committed to becoming a vaccine company) then you should
to license and sell, which means a product prepared byStart GMP as early as possible and do the necessary “IND
GMP. Many people worry that they must do even the basic €nabling” work with GMP product. But if you do not have
pre-clinical safety and activity studies with GMP product. € resources or backing, and especially if this AIDS vac-
Thus, they think that getting an IND is going to require a CiN€ is your one vaccine concept, thgn push for acceptgnce
prohibitive investment. This is not so. There are an increas- ©f Your use of laboratory-made material in the early studies.
ing number of small companies (contract manufacturers)
that are experienced in performing pilot scale GMP man- 4.3. Why is manufacturing consistency so important
ufacture up to the standards of the FDA; you can contract for biologicals?
with one of these companies to manufacture your vaccine
and usually, for getting into phase |, many of the crucial  Pay very careful attention to writing Section A.6 in Ap-
pre-clinical studies (and sometimes all of them) can be pendix A. The FDA needs this information to know (a) that

performed with very good laboratory grade prodé€tal- your product is what you say it is, (b) that it will be the
same from lot to lot, and also (c) in order to further assess
17 Obtain from the Code of Federal Regulations, see reference [5]. the safety of your product (adventitious agents and poten-

18 Confusion arises because many people (and, unfortunately, even somelia”y toxic chemicals may be introduced during production
people within the FDA) do not understand the difference between

laboratory-made and GMP product. Sometimes they think that GMP prod-

uct is believed by the FDA to be somehow cleaner or safer. It is not. In product is made in large quantity by people who may not have even been
fact, the FDA knows that very good laboratory-made product may some- to college (although most have; they just do not necessarily have advanced
times be better quality than GMP product. The real difference between degrees) by following meticulously detailed protocols (standard operating
laboratory-made and GMP product is the difference between a Stanley procedures (SOPs)) in carefully designed workplaces with everything ar-
Steamer and a Model T Ford. The Stanley was handcrafted by highly ranged (even the floor plan and air flow pattern!) to prevent mistakes. So
skilled workers and many people thought it was a much better car than the while laboratory-made product “may” be better quality, GMP product can
Ford which was made by unskilled laborers on an assembly line. But the be made in much larger quantity and will be more reproducible. There
Stanley brothers were unable to make enough cars at a low enough costis more assurance that every lot of GMP vaccine will work the same.

to supply even a small fraction of the need so they went out of business 1°This is to “bridge” your lab grade and GMP products, i.e. show that
(and so probably will you if you attempt to supply the world with enough they act comparably. These bridging studies can be minimized with good
AIDS vaccine by whipping your post-docs to work harder!). Henry Ford records and good lot release tests.

was able to produce large numbers of vehicles cheaply with low-paid 2°What time you save in getting into phase | by using this product may
unskilled labor by establishing a factory production system where every be lost later in the transition to a fully GMP-compliant product. However,
step was systematized and regulated; production was divided up into fi- you still may choose to take this risk if you are worried that animal
nite small steps which required little training to perform, and which were immunogenicity studies are not good predictors of activity in humans and
always done precisely the same way. Well, similarly, laboratory-made you need a quick answer to the human immunogenicity question before
product is prepared in the lab by PhDs one small lot at a time, while GMP making or obtaining the investment in GMP production.
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and knowing the process helps the FDA know what to look 4.5. After the pre-IND meeting how much longer will
for). The safety reasons will be noted in more detail as we it take before | get my vaccine into clinical trial?
go through the information required, but a few words about
the importance of the manufacturing process as it applies to It usually takes 6-12 months from the time of the pre-IND
the quality of “manufacturing consistency” are needed here. meeting to when an IND application is actually filed. This
There are not clearly defined or agreed upon correlates ofis because many investigators do not begin the critical
protection against HIV-1 which could be used to establish a pre-clinical safety and activity studies until clearing them
totally reliable lot-release potency test. Thus, great reliance with the FDA. Then those studies usually take 4-6 months
must be placed on “manufacturing consistency” to ensure to perform. Thorough preparation for the pre-IND meeting
that the commercialized vaccine will have the same efficacy should focus you on the tasks to be performed and, most im-
as the tested lots. In the case of “biologics”, it is, unfortu- portantly, focus your specific questions to the FDA so that
nately, not sufficient to chemically test the final product to they can tell you exactly what remains to be done; this should
assure manufacturing consistency (although this is primarily shorten the additional time to starting your clinical trial.
what lot-release testing is about), as many small and diffi- Remember, this meeting will be your first real interaction
cult to detect differences may be introduced into complex with the FDA in the process of developing your vaccine
biological molecules which may not show up in lot-release concept into a real product. Keep in mind that it is a process;
tests, but which may still affect immune responses. as was said earlier, product development is not like taking a
test or a filling out a grant application that must meet some
predetermined deadline. You will be required to examine
your vaccine concept from new and different perspectives—
the perspectives of product safety and manufacturing. While
Cell substrates are the living cells that your vaccine is €aming this can be a long process (it is hoped that this
produced in. The main point of all the cell substrate char- article will _shorten it), it can also be an interesting process
acterization discussion is to decide on the suitability of @nd you will learn a new body of knowledge that may also
these cells for vaccine production—not just for their growth inform your future laboratory work. Do the best job you
characteristics and stability in the manufacturing process,
but most |mp_o_rtantly from the Ste_mdpomt _Of their freedom prohim since 1954 due to the possible risk that it may “somehow”
from adventitious agents (fungi, bacteria, mycoplasma, promote cancer in vaccinees. The problem for you, the would-be vaccine
viruses, prions, etc.) and their low likelihood of transferring developer, if you want to (or must) use immortalized cells is that, in
cancer promoting factors (Oncogenic VirUSES, OncogeneS,the absence of clear knowledge of that “somehow”, the FDA is not
oncogenic proteins, unknown factors). The tests that CBER €@ly sure what to ask you fo test for (they know to ask you to test
. . . . . . for DNA—but it is not possible to make anything in a living cell and
requires are b“ef'}’ dl_scus_sed In Appen_dlx A (Section A.6), not have it contaminated with DNA! So with DNA the problem is that
but the parenthetic lists in the preceding sentence shouldno one knows how much is safe—hence, the changing allowable level
alert you to the root of the concern within CBER—how to of extraneous DNA). Admittedly, this is a temporary problem that will

test for “etc.” adventitious agen%§ and “unknown factors” be solved by understanding the specific mechanism of transformation of
that may cause cancé?. each immortalized cell line to be used, or by the construction of stable

continuous diploid lines by specific molecularly defined non-transmissible
means (e.g., cloning in telomerase, etc.). In fact, a recent meeting of
CBERs Vaccines and Related Biological Products Advisory Committee
(16-17 May 2001) suggested that the replication-defective adenovirus

4.4, What are these “cell substrates” issues that
CBER is so concerned about?

2Lt will seem like an exorbitant amount of work is put into testing
for “unknown” viruses. But if you recall the hullabaloo surrounding the

contamination of early Salk polio vaccine stocks with SV40 and see
the difficulty people recently had in disproving the hypothesis that the
AIDS epidemic was the result of contamination of an early oral polio
trial vaccine with SIV from chimpanzees, you will appreciate why the
FDA is so cautious and, if you want to get really scared, think about the
potential contamination of a vaccine, that goes into billions of people,

helper cell line, PER.C6, which was immortalized by transfection with

a plasmid encoding the adenovirus E1 gene sequences by Fallaux et al.
[Human Genet Ther 1998;9:1909-17] could be an acceptable substrate for
production of adenovirus-vectored vaccines. However, this knowledge for
other cell lines (or an acceptable cell substrate useful for production of
your vaccine) could come in 2 years or not for 50 years. If you absolutely

with an undetectable agent that causes cancer or spongiform encephalitismust use a transformed cell line you should consult CBER about it well
10-20 years later. Even with all the required tests as safeguards, peoplebefore you submit your IND. You should understand that you may test it

at CBER still worry that something they do not know about will get by
them and cause a major new public health problem.

exhaustively with current technology and still not be allowed to use it to
go into phase | trials in uninfected people of a prophylactic vaccine. You

22\While adventitious agent testing may seem onerous, at least it is could try testing your vaccine as a therapeutic vaccine in people already
mostly pretty straightforward and rational. By comparison, the discussion infected with HIV (CBER does not worry as much about the “theoretical”
around the use of transformed cell lines frequently gets very confusing. possibility of causing a small number of tumors if a vaccine is going into a
On the one hand, it is clear that we will need to use immortalized cell population of people already suffering from a life-threatening disease who
lines to take full advantage of the new molecular techniques to produce are more willing to accept the relatively small potential risk). This will
the much needed large quantities of the much needed new vaccines.not overcome the FDAs concerns about tumorigenicity for a prophylactic
Furthermore, banks of continuous cell lines could be much more easily vaccine, but at least you will not lose too much of the time you will need
tested thoroughly for adventitious agents than large numbers of primary for developing your manufacturing process and product’s safety profile
cell cultures—thus, vaccines made in them could potentially be safer. On while waiting for the technology and the FDA to catch up with the need
the other hand, the use of such cells for vaccine production has been(and an effective therapeutic AIDS vaccine would be useful too!).
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Table 2
Submission to the FDA: IND content and format (original submission)

S.Z. Shapiro/Vaccine 20 (2002) 1261-1280

The IND must include (in the following order):
1) Cover sheet (form 1571)

2) Table of contents

©)
4
®)

[Reserved for future items]

risks and side effects
(6) Protocol(s): (clinical studies)
U]
environmental assessment
(C)]
animal model
9)

(10) Additional information

Introductory statement and general investigational plan: rationale and background; clinical development plan

Investigator’s brochure: vaccine description and formulation; summary of pre-clinical and clinical safety, immunogenicity, activity data;

Chemistry, manufacturing, and control information: vaccine characterization, manufacturing, and in-process/release testing; stability;
Pharmacology and toxicology information: vaccine safety/toxicity studies (in vitro or in vivo); immunogenicity; activity or efficacy in an

Previous human experience: reactogenicity and immunogenicity for the same or similar products

can with assembling your pre-IND meeting materials and

bear in mind that the reviewers do not have all your other

do not worry too much about making mistakes at this stage submissions sitting on their desk; if they did then, since they
because, as was also said earlier, the mistake that costs mostre not just reviewing your vaccine, their offices would be

investigators the most in development time is putting off
starting the process.

4.6. What comes next?

so filled with documents there would not be room for them
to sit, and they do not yet scan everything into the computer
to have it available on an internal network. When you refer
to something in an earlier submission they must request it
from the Document Control Center and it frequently takes a

Complete the necessary pre-clinical studies according toweek or more to get. This just delays a review that is impor-

your discussion with the FDA in your pre-IND meeting, and

tant to you; keep such references to a minimum (except when

assemble all the additional required documentation. Thennecessary), and/or present the data completely again (espe-

you are ready to fill out. ..

5. The IND application

A point-by-point discussion of all the actual IND content
and format is too long for even this long introductory arti-
cle. The contents and format of an IND application is de-
scribed in detail in the CFR (21 CFR 8§312). The required
sections in the IND application are listed in Table 2. Many
of these sections will be just elaborations of sections you
will have prepared for the pre-IND meeting materials, so
you can at least start to work with the information you al-
ready have. Also, much helpful information for preparing
your IND application is contained in the chapters by Math-
ieu and Mclnnes (Chapter 5), and by Chandler, McVittie,
and Novak (Chapter 6) in [1].

But, here is some more very important advice for work-
ing with the FDA: always try to make it easy for the FDA
reviewer to get the necessary information from your com-

cially if is brief) and note (clearly), where it was submitted
earlier. Remember, if the reviewers at the FDA get confused
or slowed down by anything it is only to your disadvantage.

But enough discussion. Go to Appendix A and get to
work preparing your pre-IND meeting materials and even
if you are not ready to start writing yet you should at least
read through Appendix A, because there are a 